Poloxamer 188 rescues MPTP-induced lysosomal membrane integrity impairment in cellular and mouse models of Parkinson's disease.
Parkinson's disease (PD) is the second most common neurodegenerative disorder characterized by the progressive loss of dopaminergic (DA) neurons in the substantia nigra pars compacta (SNpc). Rupture of lysosome is a major cellular stress condition leading to cell death in PD. We have previously shown that environmental oxidative toxins could impair autophagic flux and lysosomal functions in PD. Poloxamer 188 (P188) is an amphipathic polymer which has cytoprotective effect in traumatic brain injury and stroke. But whether Dyrk1A could rescue lysosome malfunction-mediated DA neuron death and α-synuclein aggregation in PD is still unknown. In the present study, MPTP mice models and MPP+-treated SH-SY5Y cells were used for study, and we found that P188 rescued MPP+-induced lysosomal dysfunction and impaired autophagy flux in mild MPP+-treated SH-SY5Y cells. P188 administration significantly restored lysosomal membrane integrity and prevented cathepsins leakage from the lysosomes into the cytoplasm, which triggered caspase-dependent apoptotic cell death in sub-acute MPTP mouse model and MPP+-treated SH-SY5Y cells. Furthermore, P188 ameliorated α-synuclein accumulation and behavioral impairment in chronic MPTP mouse model with MPTP and probenecid treatment. P188 could alleviate MPTP-induced DA neurons damage by restoring lysosome function.